Plate 3]
Introduction
A previous communication* by the authors described the use of a hollow cathode discharge in rapidly streaming ammonia for the excitation of a new band system of NH having its (0, 0) band at A 4502. Observa tions of the spectrum obtained under these conditions have now been extended to the ultra-violet region. With an improved hollow cathode capable of carrying heavier currents, in addition to the well-known bands of the 3n 3 2 and 1n -> 1A systems of NH, a band is obtained at A 2530 identical with that reported by Hori.f Hori used a 40 kV transformer discharge in a mixture of nitrogen and hydrogen between a wire and a cup-shaped electrode of tungsten, the cup containing sodium or lithium. The intensity of the band was extremely weak compared with that in the hollow cathode discharge, which is such that the band may be photo graphed on a Hilger El quartz spectrograph with exposures of from 1 to 2 hours. The examination of the band as seen under higher dispersion than that used by Hori confirms his assignment of the band to the mole cule N H ; it also allows the authors to correct certain details of Hori's analysis, and to relate the band to bands of NH which are already known.
Table I contains all the lines measurable in the region of the band. The strong lines are nearly all accounted for by the P, Q, and R branches of the A 2530 band, the (0, 0) band of the system. A number of the remaining weaker lines have been assigned to the P, Q, and R branches of the (1, 1) band, as indicated in italics in the table. It may be seen from fig. 3 , Plate 3, that the band is of simple structure consisting of a single P, a single Q, and a single R branch. Near the origin the band is scarcely degraded in either direction; the first nine Q lines fall together and the early P and R lines are almost equally spaced.
For higher values of the rotational quantum number the band becomes degraded to the violet. In a weak exposure using small dispersion all that appears is the maximum of intensity, due to the superposed Q lines, and the band may easily be mistaken for a line at X 2530-2. The simple structure of the band, the distribution of intensity, and the number of missing lines indicate that the transition concerned is of the type *2 -*■ 1n . The same conclusion was reached by Hori.* It is shown in a subsequent section that the 1I1 state is the same as that already known as the initial state concerned in the emission of the X 3240 and X 4502 bands.
Term D ifferences and R otational Constants
The interpretation of the structure of the X 2530 band and the relation of the band to the other singlet bands of NH, previously described,! are * In the original paper, ' Z. Physik,' vol. 59, p. 101 (1929), the transition is given as *n -> owing to a misprint. This is corrected in " Berichtigung," ' Z. Physik,' vol. 60, p. 580 (1930 
Tv 3240 Transitions and Branches-For the transition 1E + -> 1II the selection rules are AK = ± 1 ,0 and (+ ) ± (-). Taken together these allow three single branches. P ( K ) = v0 + F 'c ( K -1 ) -F " , ( K ) Q (K) = v0 + F'" (K) -F " e (K) R (K) = v0 + F 'c (K + 1) -F "d (K).
From appropriate combinations of these lines term differences for the two states may be obtained in the usual way.
Term Differences for the d 1'L+ State-The spacing between alternate levels of the initial state are given by A2F' (K) = F' (K ± 1) -F' (K -1) = R (K) -P (K).
* In the diagram of the previous paper (Lunt, Pearse, and Smith, loc. cit.) the c and d symbols for the X II state were unfortunately inverted. The c levels are 1 (+), 2 (-), . and the d levels 1 (-), 2 (+) ... The symbols given in that paper should therefore be interchanged throughout for the initial state.
The values of these intervals are shown in Table II . They are well represented by giving the rotational constants the following values: B'0 = 14 085 cm"1 D '0 = -1 -60 x 10~3 cm -1. Accurate values of the spacing between successive levels cannot be obtained by combination of Q lines with R and P lines since the Q lines go to the c levels of the lower state and the R and P lines to the d levels.
The approximate values obtained by ignoring these differences are also listed in Table II . Their divergence provides evidence for the doubling of one set of levels.
Term Differences for the c 1n State-Considering the three lines arising from the same initial level F' (K) the following differences are obtained:
R (K -1) -P (K + 1) = F"d (K + 1) -F ", (K -Q (K) -P (K + 1) = F"d (K + 1) -(K) = A, F"dc (K + *) R (K -1) -Q (K) = F"c( K) -
The values obtained for these differences are shown in Table III . The differences A2 ¥ " dd (K) require a third term F K3 (K + l)3 in the ex pression for the rotational energy for their complete representation. They are well represented by the following values of the constants:
3 cm-1 F = -3-0 X 10 7 cm The magnitude of the A-doubling was obtained as follows. Values of the quantity 8 were taken where S = Ax ¥ " de (K + i) -Ax F "cd (K + *) = F "<* (K + 1) -F "c (K + 1) + F "d (K) -F"" (K) = 2y (K + l)3.
The result of plotting 8 against (K -f-l)2 is shown in fig. 2 . From this we obtain the value of the A-doubling Av = 0-015 K(K+ 1 ).
Relation to other Levels-That the xn level is identical with the initial level of the X 3240 band (xn -> XA) is shown by the agreement observed in Table III between the values of the term differences obtained from the final levels of the X 2530 band and those obtained from the initial levels of the X 3240 band. Besides the four singlet levels shown in the energy level diagram, which are designated in order of increasing energy as a 1 A , b 1S+, c 1 n, S+ there are two well-known triplet levels x 3s-, A3n Fig. 2-A curve showing the A-doubling in the 1II state of NH combining the data obtained front the X 3240 band with that obtained from the X 2530 band.
which are obtained from the X 3360 band of NH. The rotational con stants for all these levels are collected together in Table IV . A striking feature brought out by Table IV is that the rotational constants are practically identical for the four lower levels but differ markedly from those for the two upper levels. The two upper levels, however, resemble one another closely.
The authors wish to express their thanks to Professor A. Fowler, F.R.S., for the interest which he has been kind enough to take in this work. ,' vol. 96, p. 787 (1935) ; the data for the singlet states are from the preceding papers by Pearse and by Lunt, Pearse, and Smith.
Summary
The X 2530 band of NH has been excited by a hollow cathode discharge in streaming ammonia with sufficient intensity to photograph under high dispersion.
The band corresponds to a 1S + -> 1II transition and the i n state is shown to be identical with that already known from the X 3240 band (xn -1 A) and the X 4502 band (xn -> X S+).
Rotational constants calculated for the r/1S + state are B0 = 14-09 cm-1, D 0 = -1 -60 X 10-3 cm-1, /•" = 1-125 x 10-8 cm.
A table is given showing the values of the rotational constants of the six electronic states now known for the molecule NH.
